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)URPWKHDVSHFWRIUHVSRQVLYLW\DQGHQHUJ\VDYLQJOHYHOOLQJSHDNORDGWKURXJKDLUFRQGLWLRQLQJFRQWUROLVZLGHO\
VWXGLHGLQUHVLGHQWLDO(06)XUWKHUPRUHKRPHDXWRPDWHGV\VWHPLQFOXGLQJOLJKWLQJVDQGZLQGRZVDUHFRQVLGHUHGWR
LPSURYH WKH RYHUDOO FRPIRUW RI WKH LQGRRU HQYLURQPHQW  ([LWLQJ FRQWURO V\VWHP RI KRPH DSSOLDQFHV HJ DLU
FRQGLWLRQHUZLQGRZVDQGOLJKWVDSSO\PRWLRQVHQVRUWRGHWHFWVPRWLRQRIKXPDQERG\+HQFHLQWHJUDWLRQRIPRWLRQ
GHWHFWLRQZLWKORFDWLRQPHDVXUHPHQWFDQHQKDQFHWKHFRQWUROV\VWHP
7KLVSDSHUSUHVHQWVDQRYHOPHWKRGWRHVWLPDWHEHKDYLRUVRIWKHUHVLGHQWLQDKRXVH,QGRRULQIRUPDWLRQDERXWWKH
ORFDWLRQDQGWKHDPRXQWRIDFWLYLW\DUHXWLOL]HGIRUWKHEHKDYLRUSUHGLFWLRQ,QWKLVPHWKRGDFRQWUROV\VWHPRIKRPH
DSSOLDQFHVLVHQKDQFHGE\WKHHVWLPDWHGLQIRUPDWLRQ7KHSRVLWLRQRIDSHUVRQLVGHWHFWHGE\XVLQJ%/(%OXHWRRWK
/RZ(QHUJ\7KHSURSRVHGLQGRRUSRVLWLRQLQJV\VWHPH[SORLWVWULODWHUDWLRQWKDWWDNHVDFFRXQWRIWKUHHLQGHSHQGHQW
PHDVXUHPHQWVIURPEHDFRQVWRDVPDUWSKRQH%HVLGHVDFWLYLW\LQIRUPDWLRQLVPHDVXUHGE\XVLQJDJ\URVHQVRUDQGD
WKUHHD[LVDFFHOHUDWLRQVHQVRUPRXQWHGLQWKHVPDUWSKRQH
7KH SUHVHQWHG EHKDYLRU HVWLPDWLRQ DQG FRQWURO V\VWHP DUH DSSOLHG WR WKH H[SHULPHQWDO KRXVH SODFHG DW .HLR
8QLYHUVLW\LQ-DSDQ5HVXOWVDUHYDOLGDWHGWKURXJKDVHULHVRITXHVWLRQQDLUHJDWKHUHGIURPUHVLGHQWVDQGWKHSURSRVHG
FRQWUROPHWKRGSURYHGDQLPSURYHPHQWRILQGRRUDPHQLW\RYHUWKHQRQFRQWUROPHWKRG
7KLVSDSHUFRPSULVHVVHYHQVHFWLRQV,Q6HFWLRQLQWURGXFH(06,Q6HFWLRQH[SODLQWKH%HKDYLRU(VWLPDWLRQ
V\VWHP,Q6HFWLRQLQWURGXFHWKHH[SHULPHQWDOKRXVH,Q6HFWLRQH[SODLQLQWKHDGYDQFHH[SHULPHQW,Q6HFWLRQ
DQGGHVFULEHWKHH[SHULPHQWDOPHWKRGDQGUHVXOWV)LQDOO\FRQFOXVLRQVDUHSUHVHQWHGLQ6HFWLRQ
(QHUJ\PDQDJHPHQWV\VWHP
7KHUHLVDQHQHUJ\PDQDJHPHQWV\VWHP(06(QHUJ\0DQDJHPHQW6\VWHPDVDQHIIHFWLYHPHDQVIRUOHYHOLQJRI
SRZHUGHPDQG(06PRQLWRUVHQHUJ\FRQVXPSWLRQRIWKHUHVLGHQWDQGLVDPDQDJHPHQWV\VWHPWKDWFRQWUROVHOHFWULFDO
HTXLSPHQW$OWKRXJK(06LVWKHSULPDU\SXUSRVHRIUHGXFLQJWKHHOHFWULFFKDUJHVLWLVDOVRWKHHQYLURQPHQWRULHQWHG
V\VWHPWRDFKLHYHRSWLPDOPDQDJHPHQWRIWKHHQHUJ\GHPDQG)RUH[DPSOHDSRZHUFRQVXPSWLRQPRQLWRUVV\VWHPV
DQGGHPDQGFRQWURO V\VWHP7KHGHPDQGFRQWURO V\VWHPPRQLWRUVSRZHU FRQVXPSWLRQRI WKH FXVWRPHU ,W DOVR
FRQWUROVHOHFWULFDOGHYLFHVDVQHHGHG2XUWDUJHWLVPDLQO\DLUFRQGLWLRQLQJDQGUHIULJHUDWLRQ,IWKHSRZHUFRQVXPSWLRQ
LVOLNHO\WRH[FHHGDSUHGHWHUPLQHGGHPDQGYDOXH(06FRQWUROVWKHRXWGRRUXQLWDQGSXPSHOHFWULFDOHTXLSPHQWWR
UHGXFH WKH SRZHU FRQVXPSWLRQ 6XFK(06 EXLOW IRU WKH KRXVHKROG LV FDOOHG+(06 +RPH(QHUJ\0DQDJHPHQW
6\VWHP
2.1. Home energy management system 
7KHSXUSRVHRI+(06季 LVPRQLWRULQJWKHLQGRRUHQYLURQPHQWDQGHQHUJ\XVDJH+(06DFKLHYHVHQHUJ\VDYLQJ
FRQWUROVWKHHTXLSPHQW,QJHQHUDO+(06LVFRPSRVHGRIDVHQVRUFRQWUROOHUDQGKRPHDSSOLDQFHVDUHFRQWUROOHG
/RFDOLQIRUPDWLRQQHWZRUNLQZKLFKWKHVHGHYLFHVDUHFRQQHFWHGLVUHIHUUHGWRDV+$1+RPH$UHD1HWZRUN6WXGLHV
KDYHEHHQFRQGXFWHGRQDZLGHUDQJHRIGHYLFHVDVWKHFRQWUROREMHFWWRWKHKRPHDSSOLDQFHVDLUFRQGLWLRQHUVDQG(9
HOHFWULFYHKLFOHLQ+$1
,Q-DSDQUHVHDUFKRI+(06VKRZVJRRGSURJUHVV+RXVLQJLQZKLFKHTXLSPHQWLVLQWURGXFHGLVFDOOHG6PDUW+RXVH
LQ -DSDQ ,W GHPRQVWUDWHG H[SHULPHQWV KDG EHHQ FRQGXFWHG LQ YDULRXV SODFHV )RU H[DPSOH 6HNLVXL+RXVHZDV D
GHPRQVWUDWLRQRIWKHVPDUWKRXVHZLWKVRODUSDQHOVDQGHOHFWULFFDUVLQ<RNRKDPD.DQDJDZD3UHIHFWXUH0LWVXELVKL
(OHFWULFEXLOWWKHVPDUWKRXVHWKDWHQDEOHVGHYLFHFRQWURORIDYDULHW\RIKRXVLQJIDFLOLWLHVLQ.DPDNXUD.DQDJDZD
3UHIHFWXUH7RN\R*DVEXLOGDKRXVLQJFRPSOH[UDWKHUWKDQWKH+RXVHDQGFROOHFWWKHGDWDRIWKHKRWZDWHU
V\VWHPXVHGVRODUKHDWDQGIXHOFHOOV\VWHP
$GGLWLRQDOO\7R\RWD+RPHDQG0LVDZD+RPHVHOODVPDUWKRPHWKDWLPSOHPHQWVWKH+(066HYHUDOHOHFWULFDO
PDQXIDFWXUHUDOVRVHOOV+(06
%HKDYLRUHVWLPDWLRQV\VWHP
5HVHDUFKRI+(06LVPDLQO\SURPRWHGZLWKDIRFXVRQHQHUJ\VDYLQJ7KHQLWEHJDQWRIRFXVVWULNHVWKHEDODQFH
EHWZHHQWKHLQGRRUFRPIRUWVRIWKHRFFXSDQWVDQGHQHUJ\VDYLQJ6XEVHTXHQWO\WKHLQGRRUFRPIRUWDEOHQHVVYDULHV
EHWZHHQLQGLYLGXDOV0RUHRYHUGHWDLOHGSDUDPHWHUVDUHUHTXLUHGWRVDWLVI\FRPIRUWDEOHQHVVEHFDXVHFRQWUROREMHFWDW
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KRPH LV ODUJHO\ GLYHUVLILHG )RU H[DPSOH OLJKWLQJ FRQWURO UHTXLUHV WKH SRVLWLRQ LQIRUPDWLRQ RI WKH LQ KDELWDQWV
EULJKWQHVVDQGFRORUVRILQGRRUOLJKWLQJDUHSUHIHUDEOHWRFKDQJHE\LQKDELWDQW¶VDFWLRQV7KLVWLPH+(06DLPVWR
EDODQFHFRPIRUWDQGHQHUJ\HIILFLHQF\E\DGGLQJDVDSDUDPHWHURIFRQWUROWKHUHVXOWVRIWKHEHKDYLRUHVWLPDWLRQ
&XUUHQWO\WKHUHLVDYDULHW\RIZD\VWRREWDLQEHKDYLRULQIRUPDWLRQVXFKDVXVLQJFDPHUDVVHQVRUVDQGVSHFLDO
GHYLFHV+RZHYHUWKHUHDUHSUREOHPV)ULVWWKHUHLVDQHWKLFDOLVVXHXVLQJFDPHUDV6HFRQGLWLVGLIILFXOWWRLQVWDOO
VHQVRUV/DVWO\LQKDELWDQWVIHHOXQFRPIRUWDEOHWRFDUU\
,QWKLVSURSRVDOPHWKRGWKHVPDUWSKRQHLVVHOHFWHGWRSHUIRUPWKHEHKDYLRUHVWLPDWLRQ6PDUWSKRQHVDUHHDV\WR
PHDVXUHWKHSRVLWLRQDQGWRFDUU\)DUWKHUDVPDUWSKRQHKDVPDQ\FRPPXQLFDWLRQIXQFWLRQVXFKDV*36DQG%OXHWRRWK
FDQREWDLQSRVLWLRQDOLQIRUPDWLRQHDVLO\$OVRWKHVPDUWSKRQHKDVDEXLOWLQJ\URVHQVRUDQGDWKUHHD[LVDFFHOHUDWLRQ
VHQVRU7KHUHIRUHWKHVPDUWSKRQHLVDSSURSULDWHWRPHDVXUHWKHDPRXQWRIDFWLYLW\XVHGIRUWKHEHKDYLRUHVWLPDWLRQ
0HWKRGVWRREWDLQSRVLWLRQLQIRUPDWLRQDQGDPRXQWRIDFWLYLW\DUHGHVFULEHGLQWKHQH[WFKDSWHU
3.1. Location information 
:HEXLOGD/RFDWLRQ(VWLPDWLRQ6\VWHPXVLQJ%/(DQG VPDUWSKRQHV WRREWDLQ WKH ORFDWLRQ LQIRUPDWLRQRI WKH
UHVLGHQW%/(LVRQHRIWKHH[WHQGHGVSHFLILFDWLRQVIRUVKRUWUDQJHZLUHOHVVFRPPXQLFDWLRQWHFKQRORJ\LWKDVEHFRPH
SRVVLEOHWRFRPPXQLFDWHZLWKDYHU\ORZSRZHUHQHUJ\DVFRPSDUHGWRSUHYLRXV%OXHWRRWK,QWKHSURSRVHGPHWKRG
VPDUWSKRQHLVXVHGDVDUHFHLYHU0\%HDFRQ3UR0%$FLVXVHGDVRULJLQDWLQJWHUPLQDO0\%HDFRQKDVDQ
DGYDQWDJHRILQH[SHQVLYHDQGHDV\WRVHWXSIRUEDWWHU\GULYHQE\DFRPSDFWDQGOLJKWZHLJKW
L3KRQHZDVQHHGHGDVDEHDFRQUHFHLYHU5HODWLYHGLVWDQFHFDQEHHVWLPDWHGE\PHDVXULQJWKHUDGLRZDYHVWUHQJWK
EHWZHHQWKHEHDFRQVDQGL3KRQH8WLOL]LQJWKHUDGLRZDYHLQWHQVLW\IURPWKHEHDFRQWRHVWLPDWHWKHUHODWLYHGLVWDQFH
EHWZHHQWKHEHDFRQV%\XVLQJWKLVIHDWXUHWRHVWLPDWHZKHWKHUWKHUHVLGHQWZLWKL3KRQHLVSUHVHQWLQDQ\DUHDRIWKH
LQGRRU7KHPHDVXUHPHQW LQWHUYDO LV VHW WRHYHU\VHFRQG L26DSSOLFDWLRQ LV LPSOHPHQWHG LQ2EMHFWLYH&DQG WKH
VHUYHUVLGHZDVLPSOHPHQWHGLQ3+3DQG-DYD6FULSW'HWDLOHGEHDFRQSODFHPHQWPHWKRGDQGWKHPHDVXUHPHQWPHWKRG
LQWKHH[SHULPHQWHQYLURQPHQWZHGHVFULEHLQGHWDLOODWHU
3.2. Activity information 
:HEXLOGD%HKDYLRU(VWLPDWLRQ6\VWHPWRJUDVSWKHSRVLWLRQDQGEHKDYLRURIWKHLQKDELWDQWVWRVROYHWKHSUREOHP
DV WKHWHPSHUDWXUHJUDGLHQW LQ WKHWKHUPDOVHQVDWLRQLQ WKHVDPHURRPZLWKLQGLYLGXDOGLIIHUHQFHV,W LVSHUIRUPHG
XVLQJDVPDUWSKRQHZLWKDEXLOWLQJ\URVHQVRUDQG WKUHHD[LVDFFHOHURPHWHU WRPHDVXUH WKH UHVLGHQWV$FWLYLW\ WR
HVWLPDWHDFWLRQ,QWKLVUHVHDUFKWKH0HWVYDOXHLVXVHGIRUDFWLYLW\LQGLFDWRU
:KLOHLWLVL3KRQHWRXVHDVDGHYLFHWKDWUHFHLYHVWKHWUDQVPLVVLRQRIEHDFRQVDOVRXVHGDVDGHYLFHIRUPHDVXULQJ
WKHDPRXQWRIDFWLYLW\DWWKHVDPHWLPHLQWKLVVWXG\7KHL3KRQHKDVDEXLOWLQJ\URVHQVRUDQGWKUHHD[LVDFFHOHUDWLRQ
)LJ0\%HDFRQSUR0%$& )LJVPDUWSKRQHL3KRQH
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VHQVRULWLVSRVVLEOHWRREWDLQWKHYDOXHRIWKHVHQVRUIURPWKHDSSOLFDWLRQ%DVHGRQWKHREWDLQHGYDOXHWKHDSSOLFDWLRQ
WRHVWLPDWHWKHDPRXQWRIDFWLYLW\0HWVYDOXHLVLPSOHPHQWHGLQ2EMHFWLYH&$YHUVLRQRIWKH26LVXVLQJL26
3.2.1. METs (Metabolic Equivalents) 
0(7V LV WKH LQGH[ UHSUHVHQWHGE\VHYHUDO WLPHVDVFRPSDUHG WRUHVWLQJHQHUJ\FRQVXPSWLRQGXULQJSK\VLFDO
DFWLYLW\,WLVXVHGDVDQLQGLFDWRURIWKHVWUHQJWKRIWKHSK\VLFDODFWLYLW\UHTXLUHGWRHVWLPDWHSULPDULO\WKHSK\VLFDO
DFWLYLW\OHYHO0(7VLVDVLWIROORZV
&RQGLWLRQLQJ([HUFLVH 0(7V
6OHHSLQJ 
6LWWLQJTXLHWO\JHQHUDO 
&OHDQLQJVZHHSLQJFDUSHWRUIORRUJHQHUDO 
,URQLQJ 
0RYLQJIXUQLWXUHKRXVHKROGLWHPVFDUU\LQJER[HV 
0RYLQJKRXVHKROGLWHPVXSVWDLUVFDUU\LQJER[HVRUIXUQLWXUH 
&RRNLQJRUIRRGSUHSDUDWLRQZDONLQJ 
:DONLQJKRXVHKROG 
%DVNHWEDOOJHQHUDO 
*ROIJHQHUDO 
([SHULPHQWHQYLURQPHQW
,QWKLVUHVHDUFKZHFRQVWUXFWHGWKH%HKDYLRUHVWLPDWLRQV\VWHPZDVFRQVWUXFWHGLQWKHVPDUWKRXVHLVFDOOHG&R
(YROYLQJ+RXVHP,WLVDVPDUWKRXVHEXLOWLQWKH.HLR8QLYHUVLW\6KRQDQ)XMLVDZD&DPSXV³&R(YROYLQJ
+RXVH´LVDQHZH[SHULPHQWDOKRXVHEXLOWE\LQGXVWU\JRYHUQPHQWDFDGHPLFUHVHDUFKJURXS7KLVKRXVHDLPVWR
FRQWULEXWHWRPDNLQJLQKDELWDQWVHQHUJ\FRQVFLRXVE\XVHRIUHQHZDEOHHQHUJ\
7KLVKRXVHLVHTXLSSHGHOHFWULFEOLQGV39DQGKRWDQGFROGZDWHUFLUFXODWLRQDLUFRQGLWLRQLQJV\VWHPLQDGGLWLRQ
WRDGGLWLRQWRJHQHUDOKRPHDSSOLDQFHVDVDLUFRQGLWLRQHUVDQGOLJKWLQJHTXLSPHQW(DFKRIWKHKRPHHOHFWULFDSSOLDQFHV
JUDGXDOO\FKDQJHVDQRSHUDWLRQDOVWDWHGHSHQGLQJRQWKHYDOXHRIWKHPHDVXUHPHQWUHVXOWVRIWKHVHQVRUQHWZRUN7KHVH
IDFLOLWLHV UXQ E\ WKH VHQVLQJ YDOXH E\ WKH VHQVRU QHWZRUN 7KHVH IDFLOLWLHV ZHUH FHQWUDOO\ PDQDJHG E\ WKH ZHE
DSSOLFDWLRQ
4.1. Control system 
,QWKLVH[SHULPHQWZHFRQWUROODEOHRIYDULRXVGHYLFHVWKURXJKDQH[WHUQDOQHWZRUNXVLQJDEXLOWWHUPLQDO0DMRU
HTXLSPHQW&RQWUROOHG2EMHFWVDUHHOHFWULFEOLQGVKRWDQGFROGZDWHUFLUFXODWLRQDLUFRQGLWLRQLQJV\VWHPOLJKWLQJ
DQGDLUFRQGLWLRQLQJ7KHVHGHYLFHVFDQEHFRQWUROOHGIURPDQH[WHUQDOQHWZRUNLVFRQQHFWHGWRD/LQX[3&WKDWLV
FDOOHGUDVSEHUU\SL$OVRWKHVHGHYLFHVFDQEHHDVLO\FRQWUROOHGWKURXJKWKH:(%LQWHUIDFH
4.2. Sensor network 
:HXVHZLUHOHVVVHQVRU6:;;;VHULHVPDQXIDFWXUHGE\6HLNR6ROXWLRQVIRUDFFXUDWHPRQLWRULQJRIWKHLQGRRU
HQYLURQPHQW7KHVHVHULHVDUHXVLQJWKH0+]EDQGZKLFKLVH[FHOOHQWLQUDGLRZDYHSURSDJDWLRQFKDUDFWHULVWLFV
6LQFH IUHTXHQF\FKDQQHOV DUH WKHPD[LPXPFKDQQHOV DQGXQLWVRI WKHZLUHOHVVGHYLFHSHU FKDQQHO FDQEH
FRQQHFWHGZHFDQFRQVWUXFWIOH[LEOHVHQVRUQHWZRUNV
9DULRXV VHQVRUV WHPSHUDWXUH KXPLGLW\ZLQG VSHHGPRWLRQ DQG&2ZDV LQVWDOOHG WR JHW WKH HQYLURQPHQWDO
SDUDPHWHUV7KHLQVWDOODWLRQORFDWLRQLVVKRZQEHORZDV)LJ
7DEOH0(7VYDOXHRIHDFKDFWLRQ
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2EWDLQLQJ WKH SRZHU FRQVXPSWLRQ IXUWKHU E\ XVLQJ D FRPPHUFLDOO\ DYDLODEOH+(06 WHUPLQDO:H XVHG 3HUO LQ
FRPPXQLFDWLRQEHWZHHQWKHWHUPLQDODQGWKH+(06VHUYHU
4.3. Web application 
:HZHUHEXLOGLQJDQDSSOLFDWLRQWKDWFDQEHRSHUDWHGLQDEDWFKHTXLSPHQWWKDWFRPHVZLWKWKHH[SHULPHQWDOKRXVH
7KLVV\VWHPZDVSURWHFWHGZLWK,'DQGSDVVZRUG7KLVV\VWHPKDVIROORZLQJIXQFWLRQV,VHOHFWWKHFRQWUROWDUJHW
,,YLVXDOL]DWLRQRIHQYLURQPHQWDOLQIRUPDWLRQ
:HXVHG3+3WRFHUWLI\XVHUVDQGWRUHWULHYHLQIRUPDWLRQIURPWKHGDWDEDVH
)LJVKRZVDQRYHUYLHZRIWKHH[SHULPHQWDOKRXVHDQG)LJVKRZVDV\VWHPFRQILJXUDWLRQGLDJUDP


)LJ6HQVRUDUUDQJHPHQWLQ³&R(YROYLQJ+RXVH´
)LJ7KHDSSHDUDQFHRIWKHKRXVH )LJ6\VWHPFRQILJXUDWLRQ
&RQWUROOHG
2EMHFWV
6HUYHU
/LQX[&HQW
26
:(%
%URZVHU
&OLHQW
5DVSEHUU\3L
6HQVRU
%DVH
6PDUW
3KRQH
7HPSHUDWXUH
6HQVRUV
+XPLG
6HQVRUV
&2
6HQVRUV
+RPH$UHD1HWZRUN
%HDFRQ
$SSOL[%0
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3UHOLPLQDU\H[SHULPHQWVIRUWKHGHVLJQ
7KHUHLVDQHHGIRUPRUHGHWDLOHGSDUDPHWHUVRILQGLYLGXDOVWRVDWLVI\WKHFRPIRUWRIWKHLQGLYLGXDO7KHUHIRUHLWLV
QHHGHGIRUXVWRHVWLPDWHVWKHEHKDYLRULQIRUPDWLRQWRFRQWUROGHYLFHDQGHQHUJ\VDYLQJ,QWKLVVHFWLRQZHGLVFXVV
WKHGHVLJQRISURSRVHGV\VWHPLQWKHH[SHULPHQWDOKRXVHWKURXJKWKHSUHOLPLQDU\H[SHULPHQW
5.1. The beacon arrangement in “Co-Evolving-House.” 
7RGHWHUPLQHGHSOR\PHQWSODQRIWKHEHDFRQZDVSHUIRUPHGSUHOLPLQDU\LQH[SHULPHQWV7KHSXUSRVHRIWKLV
H[SHULPHQWVLVHVWLPDWHGLVWDQFHEHWZHHQVPDUWSKRQHDQGEHDFRQIURPUDGLRZDYHVWUHQJWK566,YDOXH0HWKRG
ZDVWRYDOLGDWHUHSHDWHGO\KRZPXFKWKHUDGLRZDYHVWUHQJWKFKDQJHGZKHQZHH[WHQGWKHGLVWDQFHEHWZHHQ
VPDUWSKRQHDQGEHDFRQ
7KHUHVXOWVDUHVKRZQLQ)LJ7KH[D[LVLQGLFDWHVWKHGLVWDQFHEHWZHHQVPDUWSKRQHDQGEHDFRQDQGWKH<D[LV
LQGLFDWHVUDGLRZDYHVWUHQJWK)LJLQGLFDWHVWKDWLWLVLPSRVVLEOHWRPHDVXUHWKHGLIIHUHQFHRIGLVWDQFHZKHQWKH
PHDVXUHGGLVWDQFHH[FHHGVP7KHUDGLRZDYHVWUHQJWKEHFRPHWRRZHHNWRPHDVXUH)URPWKLVUHVXOWVZHFRXOG
DUUDQJHEHDFRQDQGVPDUWSKRQHLQDJULGVKDSHWRDYRLGLQFRUUHFWHVWLPDWLRQ(DFKEHDFRQLVVHWZLWKLQP
+XPDQEHKDYLRXULVFRQVLGHUHGWRKDYHDWHQGHQF\WREHGHILQHGE\WKHFKDUDFWHULVWLFRIWKHURRP)RUH[DPSOH
WKHNLWFKHQDUHDLVOLNHO\WRKDYHWDNHQDFWLRQVXFKDVFRRNLQJDQGFOHDQLQJ+RZHYHULWLVFRQVLGHUHGWKDWDFWLRQV
OLNHH[HUFLVHRUVWXG\DUHOHVVOLNHO\WREHSHUIRUPHGLQWKHNLWFKHQ7KHUHIRUHWKHSRVLWLRQHVWLPDWLRQRIWKH
DFFXUDF\UHTXLUHGWRSHUIRUPDQDFWLRQLVFRQVLGHUHGWRGHWHUPLQHWKHDWWULEXWHVRIWKHDUHD7KLVWLPHZHGLYLGHG
WKLVKRXVHLQWRWKHIROORZLQJVL[DUHDVRIWKHURRPHQWUDQFHOLYLQJURRPGLQLQJURRPEHGURRPNLWFKHQDQGEDWK
URRPDVVKRZQLQ)LJ

5.2. Distance estimation method 
:HHVWLPDWH UHVLGHQW¶V ORFDWLRQRI WKH URRP LQ WKHFRRUGLQDWH IURPWKHEHDFRQSODFHGE\UHVXOWV)LUVW WKH
QHDUHVWWKUHHEHDFRQVIURPWKHUHFHLYHUDUHVHOHFWHGDQGDUHPHDVXUHGZLWKWULODWHUDWLRQ6HFRQGWKHSRVLWLRQE\WKH
FRRUGLQDWHV VHW E\ HDFKEHDFRQ LVGHWHUPLQHGE\ WKH FRRUGLQDWHV$SSOLFDWLRQV IRU HVWLPDWLQJ LV LPSOHPHQWHG WKH
REMHFWLYH&DQGFRPPXQLFDWLRQSRUWLRQRIWKHWHUPLQDODQGWKHVHUYHUZDVXVLQJ3+3
)LJ7KHGLVWDQFHEHWZHHQWKHEHDFRQDQGWKHVPDUWSKRQH )LJ$UHDGLYLVLRQLQ³&R(YROYLQJ+RXVH´
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5.3. Activity information 
,QWKLVVHFWLRQZHVWDWHRIDFWLYLW\PHDVXUHPHQWDSSOLFDWLRQWKDWZDVGHYHORSHGE\1LVKL/DE.HLR8QLYHUVLW\
7KLVDSSOLFDWLRQDGRSWHGWKHHVWLPDWHDFFHOHUDWLRQPHWKRGRIVWXG\%RXWHQ%RXWHQSURSRVHGWKHHYDOXDWLRQPHWKRG
RIDFWLYLWLHVRIGDLO\XVLQJDWKUHHD[LVDFFHOHURPHWHU
:HDOVRLQYHVWLJDWHGZKHWKHUWKHPHDVXUHPHQWUHVXOWVRIWKLVDSSOLFDWLRQLVPDWFKLQJWKHLQGH[RI$&60WKRXJK
SUHOLPLQDU\H[SHULPHQWV:HGHWHFWHGWKHDPRXQWRIDFWLYLWLHVRIWKHIRXUEDVLFDFWLRQVVOHHSLQJFRRNLQJVWXG\LQJ
DQG HDWLQJ LQ SUHOLPLQDU\ H[SHULPHQWV ([SHULPHQWDO SDUWLFLSDQWV VKLIWHG HDFK ³GHWHFWLRQ WDUJHW EHKDYLRU´ IRU 
PLQXWHV7KHUHVXOWVDUHVKRZQLQWKH)LJ+RZHYHUVLQFHVOLJKWO\KLJKHUWKDQWKHYDOXHWKDWKDVEHHQSXEOLVKHGZH
GHWHUPLQHWKHWKUHVKROGRIWKHH[SHULPHQWV
0HWKRG
7KHH[SHULPHQWDLPVWRLQYHVWLJDWH%HKDYLRU(VWLPDWLRQV\VWHPFRUUHFWQHVV ,W LV DOVR LQYHVWLJDWHG WR DFKLHYH
VDYLQJ HQHUJ\ ZKHQ SHUIRUPLQJ FRPIRUWDEOHQHVV XVLQJ %HKDYLRU (VWLPDWLRQ UHVXOWV 7KHUHIRUH ZH UHFUXLWHG
H[SHULPHQWDOSDUWLFLSDQWVDQGPHDVXUHGWKHSRVLWLRQDOLQIRUPDWLRQDFWLYLW\OHYHODQGHVWLPDWHGEHKDYLRUHVWLPDWLRQ
7KHHTXLSPHQWLQWKHURRPZDVGHVLJQHGFRQWUROOLQJWRPDWFKLQKDELWDQWV¶EHKDYLRUE\SURSRVHGV\VWHP:HVKRZ
WKH GHWDLO H[SHULPHQWDO FRQWHQW 1LQH PHQ DQG ZRPHQ LQ WKHLU V SDUWLFLSDWHG LQ WKH H[SHULPHQW ([SHULPHQW
SDUWLFLSDQWVKDGMRLQHGE\WZRRUWKUHHSHUGD\7KLVH[SHULPHQWZDVFRQGXFWHGLQ'HFHPEHUDW³&R(YROYLQJ
+RXVH´0(7VYDOXHVDQGDUHDFRQGLWLRQIRUDFWLRQHVWLPDWLRQLVVHWEDVHGRQSUHOLPLQDU\H[SHULPHQWVDQGUHIHUHQFH
GDWD7DEOH
7DEOH'HWHFWLRQDFWLRQVDQGGHWHFWLRQFRQGLWLRQV
㻰㼑㼠㼑㼏㼠㼕㼛㼚㻌㼎㼑㼔㼍㼢㼕㼛㼞㻌 㻯㼛㼚㼐㼕㼠㼕㼛㼚㼟㻌㼛㼒㻌㻹㻱㼀㼟㻌㼢㼍㼘㼡㼑㻌 㻭㼞㼑㼍㻌㼏㼛㼚㼐㼕㼠㼕㼛㼚㼟㻌
㻿㼘㼑㼑㼜㻌 㻝㻚㻟㻜㻌㼍㼚㼐㻌㼘㼑㼟㼟㻌 㻮㼑㼐㼞㼛㼛㼙㻌
㻯㼛㼛㼗㻌 㻝㻚㻡㻜㻌㼍㼚㼐㻌㼙㼛㼞㼑㻌 㻷㼕㼠㼏㼔㼑㼚㻌
㻿㼠㼡㼐㼥㻌 㻝㻚㻠㻜㻌㼍㼚㼐㻌㼘㼑㼟㼟㻌 㻰㼕㼚㼕㼚㼓㻌㼞㼛㼛㼙㻌
㻱㼍㼠㻌 㻝㻚㻠㻜㻌㼍㼚㼐㻌㼘㼑㼟㼟㻌 㻰㼕㼚㼕㼚㼓㻌㼞㼛㼛㼙㻌
)LJ0(7VYDOXHRIHDFKGHWHFWLRQEHKDYLRU
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)LUVWO\ZHJLYHDQH[SODQDWLRQWRH[SHULPHQWDOSDUWLFLSDQWVKRZWRRSHUDWHWKHKRPHDSSOLDQFHVWKRXJKL3KRQH
1H[WH[SHULPHQWSDUWLFLSDQWVDFWE\WKHVKLIWGHVFULEHGDVIROORZLQJV,6WXG\LQWKHGLQLQJDUHD,,&RRNLQJLQWKH
NLWFKHQ,,,(DWDQGGULQNLQWKHGLQLQJDQG,96OHHSLQWKHEHGURRP(DFKDFWLRQLVPLQXWHVDFURVVWKHUHVWRI
PLQXWHVEHWZHHQHDFKDFWLRQ,WLVGHILQHGDVDVHW)LJ
([SHULPHQWDOSDUWLFLSDQWVSHUIRUPHGWZRVHWRQWKHVDPHGD\7KH\DFWHGILUVWVHWLVWKHDEVHQFHRIFRQWUROWKH
VHFRQGVHWLVWKHSUHVHQFHRIDFRQWURO)LQDOO\ZHDVNHGWKHPDTXHVWLRQQDLUHIRUDVVHVVPHQWRIWKHFRPIRUWRIWKH
HQYLURQPHQW
:HZLOOEHDGHWHFWLRQWDUJHWDEDVLFEHKDYLRURIUHVLGHQWVDVVOHHSHDWOLJKWZRUNVWXG\DQGKRXVHZRUNFRRN
0(7VYDOXHVDUHXVHG WKRVHPHDVXUHGSUHYLRXVO\E\XVLQJ WKH DPRXQWRI DFWLYLW\ HVWLPDWHG DSSOLFDWLRQ WKDWZDV
GHYHORSHG
:KLOH³VWXG\´DQG³HDW´RIWKHGHWHFWLRQFRQGLWLRQVDUHWKHVDPHZKLFKLVGHWHUPLQHGE\WKHUHVXOWVEHIRUHDQG
DIWHUEHKDYLRUHVWLPDWH,QSDUWLFXODUZKHQWKHUHLVDFRRNWRGHWHFWEHKDYLRUZLWKLQHVWLPDWHGEHIRUHPLQXWHV
DQGWKH\H[LVWLQWKHGLQLQJURRPZLWK0(7VYDOXHVEHORZWKHGHWHFWLRQDFWLRQLVHDWWKHRWKHULVDVWXG\

7KHVSHFLILFFRQWUROFRQWHQWWKDWKDVEHHQFDUULHGRXWWRSURYLGHDFRPIRUWDEOHHQYLURQPHQWZLWKLQWKHURRPLQ
HDFKDFWLRQLVDVIROORZV)RUH[DPSOH%HKDYLRUHVWLPDWLRQUHVXOWLVVWXG\LQJ7KLVV\VWHPYHQWLODWHVWKHURRPE\
RSHQLQJWKHZLQGRZLIWKHFDUERQGLR[LGHFRQFHQWUDWLRQLVJUHDWHUWKDQSSPDQGFORVHZLQGRZLIFDUERQGLR[LGH
FRQFHQWUDWLRQGURSEHORZDWKUHVKROGYDOXH
:HVXPPDUL]HGFRQWURODVIROORZV7DEOH
7DEOH'HWHFWLRQEHKDYLRUDQGFRQWUROFRQWHQW
㻮㼑㼔㼍㼢㼕㼛㼞㻌 㻸㻱㻰㻌㼘㼕㼓㼔㼠㼟㻌 㻭㼕㼞㻌㼏㼛㼚㼐㼕㼠㼕㼛㼚㼑㼞㼟㻌 㻱㼘㼑㼏㼠㼞㼕㼏㻌㼎㼘㼕㼚㼐㼟㻌 㼂㼑㼚㼠㼕㼘㼍㼠㼕㼛㼚㻌㼣㼕㼚㼐㼛㼣㻌
㼟㼘㼑㼑㼜㻌 㼛㼒㼒㻌 㼛㼚㼘㼥㻌㼎㼑㼐㼞㼛㼛㼙㻌㼟㼕㼐㼑㻌 㼏㼘㼛㼟㼑㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌
㼏㼛㼛㼗㻌 㼎㼡㼘㼎㻌㼏㼛㼘㼛㼞㻌 㼙㼛㼐㼑㼞㼍㼠㼕㼛㼚㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌
㼟㼠㼡㼐㼥㻌 㼐㼍㼥㼘㼕㼓㼔㼠㻌㼏㼛㼘㼛㼞㻌 㼙㼛㼐㼑㼞㼍㼠㼕㼛㼚㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌 㼐㼑㼜㼑㼚㼐㼕㼚㼓㻌㼛㼚㻌㼠㼔㼑㻌㻯㻻㻞㻌㼏㼛㼚㼏㼑㼚㼠㼞㼍㼠㼕㼛㼚㻌
㼑㼍㼠㻌 㼎㼡㼘㼎㻌㼏㼛㼘㼛㼞㻌 㼛㼚㼘㼥㻌㼘㼕㼢㼕㼚㼓㻌㼞㼛㼛㼙㻌㼟㼕㼐㼑㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌 㼚㼛㻌㼏㼛㼚㼠㼞㼛㼘㻌

)LJ0RYHURXWHE\EHKDYLRUVKLIW
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
7KHVWDUWRIWKHH[SHULPHQWGXULQJWKHLQLWLDOVWDWHRIHDFKGHYLFHLV/LYLQJ5RRPDQGEHGURRPDLUFRQGLWLRQHUZDV
UXQQLQJ/('OLJKWLQJVHWRQDOOEOLQGVZHUHRSHQHGDQGYHQWLODWLRQZLQGRZZDVFORVHG$LUFRQGLWLRQLQJVHWWLQJV
PRGHKHDWLQJDLUIORZLVQRUPDOWRVHWWHPSHUDWXUHZDV寣6RPHSDUWVRIWKHGHVFULEHGDVVRPHZKDWFRQVHUYDWLYH
RSHUDWLRQGURYHWKHVHWWHPSHUDWXUHDV寣&RPSDULQJWKHGLIIHUHQFHLQSRZHUFRQVXPSWLRQZKHQLWLVPXOWLSOLHG
ZLWKQRWPXOWLSOLHGE\WKHFRQWURO$WWKDWWLPHWRSHUIRUPDTXHVWLRQQDLUHDVIHHGEDFNWRFRQILUPZKHWKHULW LVD
VHFXUHGFRPIRUW

$TXHVWLRQQDLUHVXUYH\ZDVFDUULHGRXWDIWHUWKHH[SHULPHQWWRYDOLGDWHXVDELOLW\DERXWFRPIRUWEURXJKWE\EHKDYLRU
HVWLPDWLRQ4XHVWLRQQDLUHLWHPZDVDVIROORZLQJV

,7KHHDVHRIEHKDYLRUEHKDYLRUDOFRPIRUW
屇FRPIRUWDEOHHQYLURQPHQWWRDFWFRRNLQJVWXG\VOHHSDQGGLHW
,,%ULJKWQHVVDQGFRORURIOLJKWLQJ
屇SURSHUOLJKWLQJHQYLURQPHQWIRUDFWLRQ
,,,6LPSOLFLW\RIWKHV\VWHPRSHUDWLRQXVDELOLW\RIUHPRWHFRQWUROWKURXJKGHYHORSHGZHEDSSOLFDWLRQ
屇XVDELOLW\DQGRSHUDELOLW\
,97KHUPDOHQYLURQPHQW
屇FRPIRUWRIWHPSHUDWXUHDQGKXPLGLW\
5HVXOWVDQGGLVFXVVLRQ
7.1. The accuracy of the behavior estimation 
7KHDFFXUDF\RIEHKDYLRUHVWLPDWLRQZDVDVVHVVHGE\FRQFRUGDQFHUDWHE\PDNLQJDFRPSDULVRQEHWZHHQEHKDYLRU
HVWLPDWLRQDQGDFWXDOEHKDYLRU7KHDFFXUDF\UDWHIRU³VOHHS´LVIRU³FRRN´LVIRU³VWXG\LVDQG
IRU³HDW´LV7KHDFFXUDF\UDWHIRUVWXG\DQGHDWLVUDWKHUORZFRPSDUHGWRRWKHUWZRDFWLRQV+RZHYHUORFDWLRQ
PHDVXUHPHQWZDVGRQHE\HYHU\VHFRQGDQGUHPHGLDWLRQZDVGRQHE\VXFKIUHTXHQF\:LWKWKLVPHWKRGFRQFRUGDQFH
UDWHPDLQWDLQVDURXQGRQRYHUDOODYHUDJH7KHUHIRUHLWZDVFRQVLGHUHGWKDWWKHSURSRVHGEHKDYLRUHVWLPDWLRQ
V\VWHPLVFRQVLVWHQW
7.2. The evaluation of the amount of power consumption 
7KHHYDOXDWLRQRQWKHDPRXQWRISRZHUFRQVXPSWLRQZDVDVVHVVHGE\PDNLQJDFRPSDULVRQRIPLQLWHVDYHUDJH
RIHOHFWULFLW\FRQVXPSWLRQEHWZHHQWZRFDVHVDFDVHZLWKKRPHDSSOLDQFHVDUHDXWRPDWLFDOO\FRQWUROOHGE\EHKDYLRU
HVWLPDWLRQV\VWHPDQGDFDVHZLWKRXWKRPHDSSOLDQFHVDUHDXWRPDWLFDOO\FRQWUROOHGE\EHKDYLRUHVWLPDWLRQV\VWHP
%RWKFDVHVDUHH[DPLQHGE\QLQHH[DPLQHHV)LJ
$VUHJDUGVSURSRVHGFRQWURODFKLHYHGDSSUR[LPDWHO\SRZHUUHGXFWLRQFRPSDUHGWRWKHFDVHZLWKRXWSURSRVHG
FRQWURO
7KHHIIHFWRIOLJKWLQJFRQWURODQGDLUFRQGLWLRQLQJFRQWUROEDVHGRQEHKDYLRUHVWLPDWLRQUHVXOWVZDVDFNQRZOHGJHG
E\DNH\IDFWRURIDFKLHYLQJUHGXFHGSRZHU,QWKHFDVHRIWKHH[SHULPHQWZLWKRXWSURSRVHGFRQWUROV\VWHPH[DPLQHHV
KDUGO\ FRQWUROOHG OLJKWLQJ DQG DLU FRQGLWLRQLQJ IURP GHIDXOW VHWWLQJV UHJDUGOHVV WKHLU DFWLRQ %XW LQ VRPH FDVHV
GLVVDWLVIDFWLRQIRULQGRRUHQYLURQPHQWEHFDPHDWULJJHUIRUH[DPLQHHVWRVWDUWXVLQJFRQWURO
2QWKHRWKHUKDQG LQ WKHFDVHRIH[SHULPHQWVZLWKSURSRVHGFRQWUROV\VWHPDLUFRQGLWLRQHUVDQG OLJKWLQJDUH
FRQWUROOHGGHSHQGLQJRQH[DPLQHHV¶DFWLRQ)RUH[DPSOHZKHQWKHV\VWHPGHWHFWVH[DPLQHH¶VDFWLRQDV³VWXG\´WKH
V\VWHP VHW WKH DLU FRQGLWLRQLQJ WR ³PRGHUDWLRQ´PRGH DQG/(' OLJKWV WRGD\OLJKW FRORU7KHVH DXWRPDWLF FRQWURO
FRQWULEXWHGIRUHQHUJ\VDYLQJDVZHOODVPDNLQJDFRPIRUWDEOHHQYLURQPHQW/RFDWLRQLQIRUPDWLRQRIWKHEHKDYLRU
HVWLPDWLRQDOVRFRQWULEXWHGIRUHQHUJ\VDYLQJVLQFHLWFRXOGUHVWULFWWRUXQWKHQHDUHVWDLUFRQGLWLRQLQJRIH[DPLQHHV
&RPSDULVRQRIWZRKRXUDFFXPXODWLRQRISRZHUFRQVXPSWLRQE\KRPHDSSOLDQFHGHYLFHVLVVKRZQLQ)LJ,WLV
LQGLFDWHGWKDWSRZHUFRQVXPSWLRQLQOLJKWLQJDQGDLUFRQGLWLRQLQJFDQEHUHGXFHGZKHQLWLVFRQWUROOHGE\SURSRVHG
FRQWUROV\VWHP
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7.3. Questionnaire result 
$YHUDJHUHVXOWVRIFRPIRUWIRUWKHEHKDYLRUXVLQJSURSRVHGFRQWUROV\VWHPLVVKRZQLQ)LJ
,WLVLQGLFDWHGWKDWWKHSURSRVHGFRQWUROZDVKLJKHUWKDQWKHFDVHZLWKRXWFRQWURO7KHDYHUDJHIRXUTXHVWLRQV
7KHUHVXOWVLQIHUUHGWKDWWKHSURSRVHGV\VWHPFDQSURYLGHDFRPIRUWDEOHHQYLURQPHQWIRUWKHEHKDYLRURIUHVLGHQWV
)LJ&RPSDULVRQRIWZRKRXUDFFXPXODWHGSRZHUFRQVXPSWLRQʤE\GHYLFH
)LJ&RPSDULVRQRIWKHPLQXWHVRIWKHLQWHJUDWHGSRZHUFRQVXPSWLRQ
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,QWKHSURSRVHGFRQWUROWKHLQGRRUHQYLURQPHQWFKDQJHGDXWRPDWLFDOO\GHSHQGLQJRQDFWLRQVLQVLWXDWLRQVHYHQ
WKRXJKH[DPLQHHVZHUHVDWLVILHGWKHFXUUHQWHQYLURQPHQW7KHUHZDVQRGLVVDWLVIDFWLRQLQWKDWUHJDUG)RUH[DPSOH
ZKHQH[DPLQHHVSUHIHUUHG³ZKLWHOLJKW´ZKHQWKH\VWXGLHGEXWWKH\PD\IHHOFXPEHUVRPHWRPDQLSXODWH,QVXFK
FDVHVH[DPLQHHVKDGSRVLWLYHLPDJHVIRUDXWRPDWLFFRQWUROEHFDXVHWKH\IHOWFRQYHQLHQW


,QDQHYDOXDWLRQIRUWKHWKHUPDOHQYLURQPHQWWKHUHZHUHQRVLJQLILFDQWGLIIHUHQFHEHWZHHQFDVHVZLWKWKHSURSRVHG
FRQWURODQGFDVHVZLWKRXWSURSRVHGFRQWURO7KLVUHVXOWPD\LQIHUWKDWVHQVRU\WHPSHUDWXUHRIH[DPLQHHVGLGQ¶WFKDQJH
PXFKRQWKHUPDOHQYLURQPHQWLQERWKFDVHV
2EVHUYDWLRQUHVXOWVRIFDVHVZLWKRXWSURSRVHGFRQWUROV\VWHPZHQRWLFHGWKDWPRVWH[DPLQHHVXVHDLUFRQGLWLRQLQJ
ERWKLQWKHOLYLQJURRPDQGEHGURRPIURPWKHEHJLQQLQJWRWKHHQGRIWKHH[SHULPHQW2QWKHRWKHUKDQGREVHUYDWLRQ
UHVXOWVRI FDVHVZLWK WKHSURSRVHG FRQWURO V\VWHPZHQRWLFHG WKDW H[DPLQHHVGLGQ¶WXVH DQ\ FRQWURO EXW WKHUPDO
HQYLURQPHQWVLIWHGDVH[DPLQHHFKDQJHGWKHLUDFWDQGORFDWLRQ7KLVPLJKWUHVXOWHGLQWKHHQYLURQPHQWDFKLHYHGD
VDWLVIDFWRU\OHYHORIWKHWKHUPDOFRQGLWLRQZKLOHDFKLHYLQJHQHUJ\VDYLQJDXWRPDWLFDOO\
(YDOXDWLRQUHVXOWVUHJDUGLQJVLPSOLFLW\RIV\VWHPRSHUDWLRQFDVHVZLWKSURSRVHGFRQWUROVKDGKLJKHURQDYHUDJH
WKDQFDVHVZLWKRXWSURSRVHGFRQWUROV6\VWHPRSHUDWLRQZDVGHVLJQHGWRXVH:(%LQWHUIDFHZHGHYHORSHG:HVDZ
H[DPLQHHVRSHUDWHIRUFRQWURO+RZHYHUWKHFRQWUROOLQJWRROZDVKDUGO\XVHG
7KHH[DPLQHHDQVZHUHGWKDWWKH\IHOWQRIUXVWUDWLRQIRUFDVHHQYLURQPHQWWKDWWKH\IHHOQRQHHGIRUFRQWUROOLQJ
GXULQJH[SHULPHQWV
(YDOXDWLRQDERXWOLJKWLQJVKRZHGWKDWFDVHVZLWKSURSRVHGFRQWUROKDGVLJQLILFDQWO\KLJKHYDOXDWLRQWKDQFDVHV
ZLWKRXWSURSRVHGFRQWURO7KHGLIIHUHQFHLQLQGRRUOLJKWLQJLVHDVLO\VHQVHG7KHUHIRUHVXFKHDVLQHVVPLJKWHIIHFWRQ
HYDOXDWLRQ
 
)LJ4XHVWLRQQDLUHDYHUDJHEHKDYLRXUDOFRPIRUW)LJ(YDOXDWLRQYDOXHVIRUWKHWKHUPDOHQYLURQPHQWRSHUDWLRQDQGOLJKWLQJ
3URSRVHG季
FRQWURO
7KHUPDO
HQYLURQPHQW
1R季
FRQWURO
6\VWHP
RSHUDWLRQ
/LJKWLQJ
 VWDJH HYDOXDWLRQ YDOXHVWD HH DO DWL  DO H VWDJHHYDOXDWLRQYDOXH
3URSRVHG季
FRQWURO
1R季
FRQWURO
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&RQFOXVLRQ
,QWKLVVWXG\ZHFRPELQHGYDULRXVDFWLYLW\LQIRUPDWLRQDQGLQGRRUORFDWLRQLQIRUPDWLRQRIUHVLGHQWWRHVWLPDWH
WKHLUEHKDYLRU7KHSURSRVHG+(06V\VWHPFDQSURYLGHIROORZLQJIXQFWLRQVDFRPIRUWDEOHHQYLURQPHQWIRUUHVLGHQW¶V
DFWLRQLQWKHURRPE\HVWLPDWLRQUHVXOW:HFRQVWUXFWHGDV\VWHPLQ&R(YROYLQJ+RXVHEXLOWLQWKH.HLR8QLYHUVLW\
6KRQDQ)XMLVDZD&DPSXV7KHSURSRVDO+(06KDVIROORZLQJIXQFWLRQVDIXQFWLRQRIYLVXDOL]DWLRQRIHQYLURQPHQWDO
LQIRUPDWLRQDQGSRZHU LQIRUPDWLRQ WKURXJK:(%DSSOLFDWLRQDQHQYLURQPHQWDOFRQWURO IXQFWLRQEDVHGRQ LQGRRU
ORFDWLRQHVWLPDWLRQDIXQFWLRQRIFRPELQHGUHPRWHFRQWUROIXQFWLRQDFRQWUROIXQFWLRQRIDFWLYLW\PHDVXUHPHQWDQG
EHKDYLRUHVWLPDWLRQRIUHVLGHQWV
$VDUHVXOWRIH[SHULPHQWVLQGLFDWHGWKDWWKHFDVHWKDWFRQWUROLQ+(06HQYLURQPHQWLVLQGXFHGLVKLJKO\HVWHHPHG
LQUHVLGHQW¶VVDWLVIDFWLRQFRPSDUHGZLWKWKHFDVHWKDWFRQWUROLQ+(06HQYLURQPHQWLV127LQGXFHG$WWKHVDPH
WLPHWKHSURSRVHGV\VWHPFRXOGUHGXFHSRZHUFRQVXPSWLRQ
)URPWKHUHDVRQVVWDWHGDERYHZHFRQFOXGHWKDWWKHSURSRVHG(06LVYDOLGRQWKHSURYLVLRQRILQGRRUFRPIRUW
HQYLURQPHQWDQGHQHUJ\FRQVHUYDWLRQ
$V IXWXUH LVVXHV IRU HQKDQFLQJ WKH FRPIRUW RI UHVLGHQWV WKH SURSRVHG V\VWHP LV H[SHFWHG WR FRQWULEXWH WR WKH
UHPDLQLQJ LVVXHV OLNH SHUVRQDO SUHIHUHQFHV DQG WHPSHUDWXUH JUDGLHQW E\ XWLOL]LQJ LQIRUPDWLRQ DFTXLUHG IURP WKH
SURSRVHGV\VWHP
$FNQRZOHGJHPHQWV
7KLV ZRUN ZDV SDUWLDOO\ VXSSRUWHG E\ IXQGV IURP WKH 6(&20 6FLHQFH DQG 7HFKQRORJ\ )RXQGDWLRQ E\
0(;7-636 .$.(1+, *UDQW % 1XPEHU  DQG E\ WKH -DSDQHVH 0LQLVWU\ RI /DQG
,QIUDVWUXFWXUH7UDQVSRUWDQG7RXULVPIXQGVIRUWKHGHYHORSPHQWRIDGYDQFHGWHFKQRORJ\LQKRXVLQJDQGEXLOGLQJ
FRQVWUXFWLRQ
7KH UHVXOWVRI WKLV UHVHDUFKKDYHEHHQ DFKLHYHGE\ DFWLYLWLHVRI ³.HLR FRHYROXWLRQ+RXVH2SHUDWLRQ7HVW DQG
5HVHDUFK&RQVRUWLXP´WKH.HLR5HVHDUFK,QVWLWXWHDW6)&
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